SRR

&«

ret ; ]
ASL 7. L E
Em OB
COPY.. .
& PROEVRYY OFFORT L, -B0@ OF A

by

toaglas R. Anderson NAwoA CR 659 40

S
L PR

TETRODICTIOE. 4 1o kmown that the comvolution of two meebers;
£ and g, of Lz(«“ 5 03 enn be @ nell functlonm withcutb either £ or g
veiog & null fanctin, Bot, if ove dafines T by setting fv(x) =
oI YFe(x) ror ail x I ezd g VA1 have a convolation taet 1z not
e null fupmetion for o saldotle cholce of v, fTnere is appurently
o Loformation ew.’leble on bor the Lzmxmm of the latiter convolutiow
Gepends on V.

4 partial sigrer o this jeotlem will be provided ia the preseat
yaper. Thers wil. bz derived a lower boond op the supremos in ¥ of
the Lzmzwm of 112 convelatier of fv and g. The lower bourd will
be expressed iz t1ms of & petion of s-spproximets sapport which is
an x.l(mg +e) s3nlcg of the concept of suppost of a contippous Tunction
op & Llocally cnyest sphce. The inequelity will e showm to e starp
49 the sense 0t sam cag construct an ¥ and a g for which the lower

vound, 18 apgmiithel axblyvarily closely.
IEFIN JI0N! AND NUTATION. Secsise of the need for nniqasnoss
and becaud of the ratare of *he L -norm; sn spproprisis &aBmi0E Lo

1,1( -, 4] 6F the peticn +f suppors is the following.

AFITITION. The e-spgoumimate auprorh of & 2adsr £ of L.{-2; +=)

1a #oined to be the viosed intervel I Sucy that
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oy [, [t(x)lax = (1-e}]je}],,
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i1£]1, being the L-porm of £, The exiutence sud velquonsss of X

u

and I e, p 8Ye clear fream the goscinte contiupity of the tudefinite
integrel of |£l.

For 2ay Labssgne-measurable tet E the measgure of B ix denclad
by n{E) ard the characteristic functicn is demoted by (¥). Givm
any two measurable fana¥lsms on the resl numbers, £ and g, sued
that for almost ail x, £{7)a{x-y) is 1n :i.lii;w, +o} cme denotes vy
T * g the function for whick (£¥#g) (x) « f il x-y)8r g2, Ghven
ary £ in L (-", o) NI {cﬂ +o) rne d&:ﬁ.ﬁ:a the Yauriey hyanafous
of ¥, demoted by 2, by reqeizing that #{s) m,;%» f:: ol ~dam it x)ax
for 811 real @, Thue, the defimition of f Tor &z arbiteaxy £ in

Ly{.-=, +e) iz determined.

RESULAS. One leome 18 reguived for ool of the wwineipsl resalt.

It appesars below,

LEBMA. OGiven eny Lwre son-negative, nogenall fanetions h and k an

P g

L {-=, +») such that {|nl}; = |{k]], = 1, taen

| wd
(1) oup (6%} (x) > smp  (1-e)? gﬁ(w y *+ oz :rz)-]i
' am @ x< b D<e<t - -

PROOF. Por any real 2 such that D < ¢ < 3, ww@a&mhgw,
on-negative and non-wull mesbers of Ll( amg +w}, Wy the equAtic®s belis.
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e sines & (1)& (y) helonge o I {(-m g, +°) } owe cen ccrabine
(4} with the Pubind theorsm for maitiple integrsle epd vell-kriwn
proysrties of the tommiformetion T lefinel by M y) = {2-7,7) to

write ke Pollowing ssgremcs of sgualities.
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$he comaiusion of this lawss foilews ddzwctly fram (5).
Trir 1wowa persite one to ove the Tollowing theorw.
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(€) ® < v e " sreexy - ; e

oo ivequelity (6) 13 skary in ine sense that £9x aravy prelitine unates
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% _there sro cholces of £ and .02 vbich the right side of iy dnpgupll e

et rva g s

1s findite and for dich the retic o the FRRBLOLCE on the Lofiolnwt elde
of {6) to the espmsslon on the right-hand 6ids exsesis 1L by lews hen T
TRXY. The lema and the Plansherel thecres cabiged yield {5).

7o yrove the rant of the theoaem, let 1) be 6 fixed bat artitinry
pRitive nouber. Them two mewberes, p and gy of 132(053, ) w11l be
dafined and shown to have ths aszerted operties relative to 1.

Thege fumcticns will be dafimed in temms of Thedir Poarier tiamnforws.
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Here 4 1¢ assoned tc be pocttive aud less than 1. Them, with the aid of
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Howsver, one cap 64:
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Renes, combizing (6) (9}, {10}, amd {13), coe wn sonclude thel whes &
small enough foy

[ tar gA 1»-m1(aw,-§a)J A
L-_In‘lnm *
EA A=-d

£to be lems 7a T, thvn the some 1:»; tm.e of

( rap pratl.i/ 1 b

i VL <1

(i) Vix [“”c,r} o alt, O

9 v
-1

N

in

<
- R

sup Hepall,

1t i, of souxes; clesr frawm {9} eod {IC) that .o < v < 4o

finite,

Traiy the second part of tue theorem has been apprrved.

CORAIAT. Lot the cotasion of the theorem hold, Furihor, Jeb © &nc
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PROTE.  As ST the trmns. cvoe of
anl g venisn outE wspectinely.

£ ¢ .
{1%) = i‘lc-';}?‘ i

Sines the indelinite intesrals of !ﬂ', and iﬂ sre Gosolutely cootln
{3B) =2 {15 permdt the fo)lowiag fneusliity.
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Tha angeption of the corellary Pollove frum ( 1b) aal the wheoyewi.
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